PTEN regulation by the Akt/GSK-3β axis during RANKL signaling.
Phosphatase and tensin homolog (PTEN) negatively regulates phosphoinositide 3-kinase (PI3K)/Akt signaling as a lipid phosphatase for the second messenger phosphatidylinositol 3,4,5-triphosphate. We discovered recently that inactivating glycogen synthase kinase-3β (GSK-3β) via Akt plays an important role in receptor activator of nuclear factor κb ligand (RANKL)-induced osteoclastogenesis. However, the signaling link between GSK-3β and PTEN in RANKL signaling has not been revealed. Downregulating PTEN by RNA interference increases Akt and GSK-3β phosphorylation levels by RANKL, thereby promoting the formation of osteoclasts. PTEN phosphorylation at threonine 366 (T366) decreased gradually during RANKL-induced osteoclastogenesis, whereas PTEN protein levels were unaffected. Interestingly, the PTEN phosphorylation defective mutant (T366A) showed increased osteoclastogenesis, which is consistent with its lower phosphatase activity, compared to that of wild-type PTEN. Moreover, treatment with the GSK-3 inhibitor SB216763 suppressed PTEN phosphorylation levels and phosphatase activity and enhanced Akt phosphorylation. These data suggest that inhibiting GSK-3β during RANKL-induced osteoclastogenesis decreases PTEN phosphorylation, leading to enhanced osteoclast differentiation through Akt activation.